DRIVE AXLE FOR MOTOR VEHICLES AND METHOD FOR ASSEMBLING 

THE SAME 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to axle assembhes for motor vehicles and methods for 
assembling thereof in general, and more particularly to a drive axle assembly including a 
support beam member having a substantially flat, central plate section, and two opposite axle 
shaft members rotatably supported in a spaced relationship with respect to the central plate 
section of the support beam member and to a method for assembling the same. 

2. Description of the Prior Art 

Rigid drive axle assembhes are well known structures that are in common use in most 
motor vehicles. Such axle assembhes include a number of components that are adapted to 
transmit rotational power from an engine of the motor vehicle to wheels thereof. Typically, 
the rigid drive axle assembly includes a hollow axle housing, a differential, which is rotatably 
supported within the axle housing by a non-rotating carrier. The differential is connected 
between an input drive shaft extending from the vehicle engine and a pair of output axle shafts 
extending to the vehicle wheels. The axle shafts are contained in respective non-rotating tubes 
that are secured to the carrier. Thus, rotation of the differential by the drive shaft causes 



corresponding rotation of the axle shafts. The carrier and the tubes form a housing for these 
drive train components of the axle assembly, inasmuch as the differential and the axle shafts 
are supported for rotation therein. 

The axle housings are generally classified into two basic types. The first axle housing 
type is a unitized carrier construction, commonly referred to as a SaUsbury type axle 
assembly, illustrated in Fig. 1. In this structure, the Salisbury type axle assembly 301 includes 
a carrier 312 (which houses a rotatable differential mechanism 340) is directly connected to 
the two tubes 316 and 317 (which house the rotatable axle shafts 320). An opening is 
provided at the rear of the carrier to permit assembly of the differential therein. A cover 326 
closes this opening during the use. The cover 326 is connected by bolts (not shown) to a rear 
face 330 of the carrier 312 hydraulically seals the housing against the passage of lubricant. A 
brake assembly 314 located at the end of a tube 316 extending outboard fi-om the ends of an 
axle carrier 312. Located within the differential case is a drive pinion 332 rotatably supported 
by a rear drive pinion bearing 334 and a fi-ont drive pinion bearing (not shown) supported on 
the inner surface of a portion of the axle carrier casing 338 that extends forward fi-om the 
center line of the axle assembly. A driveshaft, driveably connected to the output shaft of a 
transmission, is coupled to the shaft of the drive pinion 332. The differential mechanism 340, 
located within the differential case 348, includes a ring gear 342, in continuous meshing 
engagement with drive pinion 332 and supported rotatably on the differential rear drive pinion 
bearing 334 and the firont drive pinion bearing located within the housing gear and cylindrical 
extension 338 of the carrier 312. The axle carrier 312 also includes laterally directed tubular 
extensions 344, 346, which receive therein the ends of housing tubes 316 and 317, 
respectively. Located within the carrier 312 is a differential case 348, on which bevel pinion 



gears 350, 352 are supported for rotation on a differential pinion shaft 354. Side bevel gears 
356, 358 are in continuous meshing engagement with pinions 350, 352 and are driveably 
connected to left and right axle shafts 320, located respectively within tubes 316 and 317. 
The axle shaft 320 is connected to the corresponding side bevel gear 356. Unitized carrier axle 
5 housing constructions of this type are economical to manufacture and are readily adaptable for 
a variety of vehicles. 

The second axle housing type is a separable carrier construction, and is commonly 
referred to as a Banjo type axle, illustrated in Fig. 2. In this structure, the Banjo type axle 
401 includes an axle housing 402 having axle tubes 406a and 406b connected together by a 

10 central member 404. The axle tubes 406a and 406b are adapted to receive and rotatably 

support output axle shafts 414a and 414b. The axle housing 402 is formed separate and apart 
from a carrier 422. This central member 404 is generally hollow and cylindrical in shape, 
having a large generally circular opening 410 formed therethrough. During assembly, a 
differential 420 is first assembled within the carrier 422, then the carrier 422 is secured to the 

1 5 central member 404 of the axle housing 402. The overall shape of this type of axle housing 
(i.e., the generally round shape of the central member 404 and the elongated tubes 406a and 
406b extending therefrom) generally resembles the shape of a banjo musical instrument. 
Hence, this type of axle housing is referred to as the Banjo type axle housing. The Banjo type 
axle housings are advantageous because the carrier 422 and differential 420 can be removed 

20 from the axle assembly 401 for service without disturbing the other components thereof 

However, both Banjo and Salisbury type axles have their disadvantages. Thus, there is 
a need for a rigid drive axle assembly that combines the advantages of both Banjo and 
SaUsbury type axles and lessens their shortcomings. 



SUMMARY OF THE INVENTION 



The present invention provides a novel rigid drive axle assembly for motor vehicles. 
The rigid drive axle assembly in accordance with the present invention comprises a support 
5 beam member having a substantially flat, enlarged central plate section and two opposite arm 
sections extending axially outwardly from the central plate section. The flat enlarged central 
section is further provided with a central opening therethrough. 

The drive axle assembly further comprises a differential assembly module fastened to 
the enlarged central plate section of the support beam member, and two opposite axle shaft 

10 members outwardly extending from the differential assembly module, and rotatably supported 
by the arm sections of the support beam member so that the axle shaft members are spaced 
from the central plate section of the support beam member in a driving direction of the motor 
vehicle. Distal ends of the axle shaft members are provided with flange members adapted for 
mounting corresponding wheel hubs. The differential assembly module is enclosed into a 

15 housing formed by a rear cover and a front cover secured to opposite surfaces of the central 
plate section of the beam member. 

The differential assembly module includes a differential carrier frame member 
fastened to the central plate section of the support beam member, and provided for rotatably 
supporting a differential case and a drive pinion. The differential case houses a conventional 

20 differential gear mechanism, well known to those skilled in the art. The drive pinion has a 
pinion gear in continuous meshing engagement with a ring gear, and a pinion shaft 
operatively coupled to a vehicular drive shaft driven by a vehicular powerplant through an 
input yoke. The differential assembly module is enclosed into a housing formed by a rear 



cover and a front cover secured to opposite surfaces of the central plate section of the beam 
member in any appropriate manner well known in the art. The front cover has a front opening 
for rotatably supporting and receiving therethrough a distal end of the pinion shaft of the drive 
pinion. The rear cover incorporates two opposite through holes for receiving the axle shaft 
members therethrough. Each of the through holes is provided with a self-centering seal. 

The differential carrier frame member is, preferably, a single-piece metal part 
manufactured by casting or forging. The differential carrier frame member has a generally Y- 
shaped configuration and includes a neck portion and two opposite, axially spaced, coaxial 
bearing hub portions attached to the neck portion through respective leg portions. The neck 
portion has an opening therethrough adapted for receiving and rotatably supporting the drive 
pinion through appropriate anti-friction bearings, preferably roller bearings. The bearing hub 
portions are provided with respective openings therethrough adapted for receiving appropriate 
anti-friction bearings for rotatably supporting the differential carrier. Moreover, the bearing 
hub portions are provided with mounting flange portions. 

A method for assembling the drive axle assembly of the present invention comprises 
the steps of fastening the differential carrier frame member of the differential assembly 
module to a rear mounting surface of the support beam member so that the neck portion of the 
differential carrier frame member extends through the opening in the support beam member, 
placing the front cover of the drive axle assembly over the neck portion of the differential 
carrier frame member so that a distal end of a pinion shaft of the drive pinion of the 
differential assembly module extends through an opening in the front cover, securing the front 
cover to a front mounting surface of the axle support beam member, and fastening the rear 
cover to a rear mounting surface of the axle support beam member. 



Therefore, the rigid drive axle assembly and the method for assembling it in 
accordance with the present invention represents a novel arrangement of the drive axle 
assembly and assembling technique providing a number of advantages over the currently 
employed Salisbury and Banjo style axles, such as improved strength to weight ratio, ease of 
manufacturing and reduced manufacturing cost due to the use of simple metal stampings to 
produce the support beam member and the front cover, ease of assembly/disassembly and 
servicing of the axle assembly, and improved modularity and commonality of axle 
components. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Other objects and advantages of the invention will become apparent from a study of 
the following specification when viewed in Ught of the accompanying drawings, wherein: 

Fig. 1 is an exploded perspective view of a typical Salisbury type drive axle assembly 
of the prior art; 

Fig. 2 is an exploded perspective view of a typical Banjo type drive axle assembly of 
the prior art; 

Fig. 3 is a perspective view from the rear of an axle assembly in accordance with the 
preferred embodiment of the present invention; 

Fig. 4 is an exploded perspective view from the rear of the axle assembly in 
accordance with the preferred embodiment the present invention; 

Fig. 5 is a partial exploded perspective view from the front of the axle assembly in 
accordance with the preferred embodiment the present invention; 



Fig. 6 is a perspective view of a support beam member of the axle assembly in 
accordance with the first exemplary embodiment of the present invention; 

Fig. 7 is a perspective view of a support beam member of the axle assembly in 
accordance with the altemative embodiment of the present invention; 

Fig. 8 is perspective view of a differential assembly module in accordance with the 
present invention; 

Fig. 9 is perspective view of a differential carrier frame member in accordance with 
the present invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

The preferred embodiment of the present invention will now be described with the 
reference to accompanying drawings. As used herein, the words "front" and "rear" in the 
following description are referred with respect to a driving direction of a motor vehicle, as 
indicated in the accompanying drawing figures by an arrow F. 

Figs. 3-5 depict a vehicle rigid drive axle assembly 1 in accordance with the first 
exemplary embodiment of the present invention. It will be appreciated that the present 
invention is equally applicable to an independent drive axle assembly, and may be used for 
both front and rear axle appUcations. 

The rigid drive axle assembly 1 comprises a support beam member 2 having a 
substantially flat, enlarged central plate section 4 and two opposite, substantially tubular arm 
sections 6a and 6b axially outwardly extending from the central plate section 4. As illustrated, 
the flat central plate section 4 of the support beam member 2 is in the form of a substantially 



vertically oriented flat plate and defines a support plane that is substantially orthogonal to the 
driving direction F of the motor vehicle. Preferably, the arm sections 6a and 6b are formed 
integrally with the central plate section 4. The opposite arm sections 6a and 6b of the support 
beam member 2 may be provided with spring seats 50a and 50b, respectively. 

The drive axle assembly 1 further comprises a differential assembly module 20 
fastened to the enlarged central plate section 4 of the support beam member 2, and two 
opposite axle shaft members 14a and 14b outwardly extending from the differential assembly 
module 20, and rotatably supported by the arm sections 6a and 6b of the support beam 
member 2 so that the axle shaft members 14a and 14b are spaced from the central plate 
section 4 of the beam member 2 in the driving direction F of the motor vehicle. Distal ends of 
the axle shaft members 14a and 14b are provided with flange members 15a and 15b, 
respectively, adapted for mounting corresponding wheel hubs (not shown). 

The differential assembly module 20 shown in Figs. 4 and 8, includes a differential 
carrier frame member 22 fastened to the central plate section 4 of the beam member 2, and 
provided for rotatably supporting a differential case 34 and a drive pinion 38. The differential 
case 34 houses a differential gear mechanism, well known to those skilled in the art. The 
drive pinion 38 has a pinion gear 38a in continuous meshing engagement with a ring gear 36, 
and a pinion shaft 38b operatively coupled to a vehicular propeller shaft (not shown) driven 
by a vehicular powerplant (not shown), such as an internal combustion engine, through an 
input yoke 39. Altematively, a mounting companion flange (not shown) may be attached to a 
distal end of the pinion shaft 38b (instead of the input yoke 39) for coupling the pinion shaft 
38b to the vehicular propeller shaft driven by the vehicular powerplant. The ring gear 36 is 
conventionally secured to the differential case 34 in any appropriate manner well known in 

8 



the art. 

Therefore, the differential assembly module 20 of the present invention is a self- 
contained unit wherein the differential carrier frame member 22 supports all the significant 
elements of the differential assembly and a final drive, such as the differential case 34 housing 
the differential gear mechanism, differential bearings 35a and 35b, threaded differential 
adjusters 32a and 32b, differential adjuster locks, oil seals, the drive pinion 38, drive pinion 
bearings, and the input yoke 39. Preferably, the differential carrier frame member 22 fastened 
to the central plate section 4 of the support beam member 2 using conventional fasteners, such 
as bolts 21 . The differential carrier frame member 22 of the present invention improves the 
modularity of design of the differential assembly, substantially simplifies the assembly and 
servicing of the differential assembly, and reduces the number of required machining 
operations. 

Fig. 6 depicts in detail the support beam member 2 in accordance with the first 
exemplary embodiment of the present invention. As was explained above, the support beam 
member 2 has the substantially flat, enlarged central plate section 4 and the two opposite, 
substantially tubular arm sections 6a and 6b axially outwardly extending from the central 
plate section 4. Preferably, in this embodiment, the support beam member 2 is formed of a 
single-piece C-chaimel body 8 manufactured by a metal deforming, such as stamping, having 
a substantially flat, enlarged central plate section 8c and two opposite arm sections 8a and 8b 
axially outwardly extending from the central plate section 8c. 

As illustrated in Fig. 6, the flat central plate section 8c of the body 8 is in the form of a 
substantially vertically oriented flat plate. The enlarged central plate section 8c of the body 8 
defines the central plate section 4 of the support beam member 2. The enlarged central plate 



section 8c has substantially flat front and rear mounting surfaces Spand 8r, respectively. The 
central plate section 8c is further provided with a central opening 10 therethrough adapted for 
receiving the differential carrier frame member 22 of the differential assembly module 20. 

The support beam member 2 further includes two structural plates 12a and 12b 
attached to the arm sections 8a and 8b, respectively, in any appropriate manner, such as 
welding, so as to form the substantially tubular arm sections 6a and 6b of the support beam 
member 2 housing the axle shaft members 14a and 14b. As shown in Fig. 6, the tubular arm 
sections 6a and 6b of the support beam member 2 have substantially rectangular cross-section. 
Inward ends of each of the structural plates 12a and 12b is provided with a notch 16 receiving 
the axle shaft member 14a or 14b therethrough in a spaced relationship with respect to the 
central plate section 8c of the body 8 of the support beam member 2. Altematively, the tubular 
arm sections 6a and 6b of the support beam member 2 have substantially circular cross- 
section, as illustrated in Fig. 7. 

A plurality of mounting holes 9 are formed in the central plate section 8c adjacent to 
the central opening 10. The mounting holes 9 are adapted to receive the bolts 21 for fastening 
the differential carrier frame member 22 to the rear mounting surface 8Rof the central plate 
section 8c of the body 8 of the support beam member 2. Preferably, the mounting holes 9 are 
smooth, and the plurality of bolts 21 with complementary nuts (not shown) are provided in 
order to fasten the differential carrier frame member 22 to the flat central plate section 4 of the 
support beam member 2. Altematively, each of the mounting holes 9 is provided with a weld- 
on nut adapted to threadedly engage the complementary bolts 21. Further altematively, the 
differential carrier frame member 22 is fastened to the flat central plate section 4 of the 
support beam member 2 using a plurality of threaded studs (not shown) fixed to the rear 

10 



mounting surface 8r of the central plate section 8c, in combination with complementary 
threaded nuts (not shown). Preferably, the threaded studs extend substantially orthogonally to 
the rear mounting surface 8^ of the central plate section 8c. 

It will be appreciated that any appropriate manner of securing the differential carrier 
5 frame member 22 to the rear mounting surface 8r of the central plate section 8c of the body 8 
of the support beam member 2 is within the scope of the present invention. 

In order to prevent the differential assembly module 20 from contamination and 
provide a supply of a lubricant, the differential assembly module 20 is enclosed into a housing 
formed by a rear cover 40 and a front cover 46 secured to opposite surfaces of the central plate 

10 section 4 of the beam member 2 in any appropriate manner well known in the art. In 

accordance with the preferred embodiment of the present invention, both the rear cover 40 and 
the front cover 46 are manufactured by metal stamping of any appropriate metal material, 
such as steel. Altematively, the rear cover 40 could be made of any appropriate material, such 
as composite material (e.g. glass filled nylon). Preferably, the front cover 46 is welded to a 

15 front surface of the central plate section 4 of the beam member 2, while the rear cover 40 is 
fastened to a rear surface of the central plate section 4 of the beam member 2 using 
conventional fasteners 41. The front cover 46 has a front opening 48 (shown in Figs. 4 and 5) 
for receiving therethrough a distal end of the pinion shaft 38b of the drive pinion 38. As 
illustrated in Figs. 4 and 5, the front opening 48 is formed by a front flange collar 49a 

20 provided with a plurality of through holes 49' spaced apart substantially circumferentially, 
equidistantly around the front opening 48. The front cover 46 is fiirther provided with a rear 
flange 49b adapted to juxtapose the front mounting surface 8Fof the enlarged central plate 
section 8c of the single-piece C-channel body 8. 

11 



As shown in Figs. 4 and 5, the rear cover 40 incorporates two opposite through holes 
42 (only one is shown in Fig. 4) for receiving the axle shaft members 14a and 14b 
therethrough. Each of the through holes 42 is provided with an adjustable flange device 44 
provided with an axle shaft seal 44' adapted to seal the through hole 42 about the axle shaft 
members 14a and 14b. The adjustable flange device 44 is secured to the rear cover 40 adjacent 
to the through hole 42 therein by a set of screws 45 and is adapted to adjust a position of the 
axle shaft seal 44' relative to the through hole 42 of the rear cover 40. The rear cover 40 is 
fiirther provided with a mounting flange 43 adapted to juxtapose the rear mounting surface 8r 
of the enlarged central plate section 8c of the single-piece C-channel body 8. As illustrated in 
Fig. 5, the mounting flange 43 of the rear cover 40 is provided with a plurality of spaced apart 
through holes 43'. 

The support beam member 2 fiirther includes a plurality of smaller movmting holes 1 1 
formed in the central plate section 8c of the body 8 adjacent to the central opening 10 for 
receiving the screws 41 adapted to fasten the rear cover 40 to the central plate section 4 of the 
support beam member 2. Preferably, the mounting holes 1 1 are provided with threads 
complementary to threads of the screws 41. Altematively, the mounting holes 1 1 may be 
smooth, and a plurality of bolts with complementary nuts (not shown) are provided in order to 
fasten the rear cover 40 to the flat central plate section 4 of the support beam member 2. It 
will be appreciated that any appropriate manner of securing the rear cover 40 to the rear 
mountmg surface 8Rof the central plate section 8c of the body 8 of the support beam member 
2 is within the scope of the present invention. 

The differential carrier frame member 22, illustrated in detail in Fig. 9, is, preferably, a 
single-piece metal part manufactured by casting or forging. The differential carrier frame 
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member 22 has a generally Y-shaped configuration and includes a neck portion 24 and two 
opposite, axially spaced, coaxial bearing hub portions 26a and 26b attached to the neck 
portion 24 through respective leg portions 28a and 28b. The neck portion 24 has an opening 
25 therethrough adapted for receiving and rotatably supporting the drive pinion 38 through an 
5 appropriate anti-fiiction bearing (not shown), preferably a tapered roller bearing. The bearing 
hub portions 26a and 26b are provided with respective openings 27a and 27b therethrough 
adapted for receiving appropriate anti-friction bearings 35a and 35b for rotatably supporting 
the differential case 34. Preferably, the anti-friction bearings 35a and 35b are tapered roller 
bearings. Moreover, the bearing hub portions 26a and 26b are provided with mounting flange 

10 portions 30a and 30b respectively, for fastening the differential carrier frame member 22 to 
the rear mounting surface 8r of the flat central plate section 4 of the support beam member 2. 
Preferably, each of the mounting flange portions 30a and 30b has two mounting holes 31a and 
31b, respectively, adapted to receive the screws 21. In an assembled condition of the drive 
axle assembly 1, the screws 21 extend through the mounting holes 31a and 31b in the 

15 differential carrier frame member 22 and threaded into the mounting holes 9 formed in the 
central plate section 8c of the body 8, thus fastening the differential carrier frame member 22 
of the differential assembly module 20 to the central plate section 4 of the beam member 2. It 
will be appreciated that a geometric location of the mounting holes 9 in the central plate 
section 8c of the body 8 is substantially complementary to location the mounting holes 31a 

20 and 3 lb of the mounting flange portions 30a and 30b of the differential carrier frame member 
22. 

Alternatively, if the mounting holes 9 are smooth, the boUs 21 extend through the 
moimting holes 31a and 31b in the differential carrier frame member 22 and the mounting 
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holes 9 to extend through the central plate section 8c of the body 8, and are threaded with the 
complementary nuts (or weld-on nuts) on the opposite side of the central plate section 8c, thus 
fastening the differential carrier frame member 22 to the central plate section 4 of the beam 
member 2. 

Further alternatively, if the central plate section 8c of the body 8 of the support beam 
member 2 is provided with the plurality of the threaded studs extending rearwardly from the 
rear mounting surface 8r of the central plate section 8c, the differential carrier frame member 
22 is mounted to the central plate section 4 of the beam member 2 by the threaded studs 
extending through the mounting holes 31a and 31b in the differential carrier frame member 
22, and fastened to the central plate section 4 of the beam member 2 with the complementary 
nuts. It will be appreciated that a geometric location of the threaded studs is substantially 
complementary to location the mounting holes 31a and 31b of the mounting flange portions 
30a and 30b of the differential carrier frame member 22. 

As further illustrated in Fig. 9, the neck portion 24 of the differential carrier frame 
member 22 has a substantially annular flange member 52 provided with a plurality of holes 54 
spaced apart substantially circumferentially, equidistantly around the flange member 52. 
Preferably, the holes 54 are threaded. It will be appreciated that a geometric location of the 
through holes 54 is substantially complementary to location the through holes 49' of the front 
flange collar 49a of the front cover 46. 

The preferred embodiment of a method of assembling the rigid drive axle assembly 1 
in accordance with the present invention is performed in the following manner. 

First, the front cover 46 is secured to the central plate section 8c of the C-channel body 
8 of the support beam member 2 by welding the rear flange 49b of the front cover 46 to the 
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front mounting surface Sp of the central plate section 8c. It will be appreciated that any other 
techniques of securing the front cover 46 to the front mounting surface 8f , such as adhesive 
bonding, bolting, riveting, etc., is within the scope of the present invention. 

Next, the differential assembly module 20 is assembled by moimting and securing the 
differential case 34 housing a differential gear mechanism and the drive pinion 38 to the 
differential carrier frame member 22. The input yoke 39 is attached to the distal end of the 
pinion shaft 38b by any appropriate means well known in the art, such as spline connection, 
and secured by a threaded nut 39a. The differential bearings 35a and 35b are preloaded by the 
differential adjusters 32a and 32b. Differential bearings supporting the drive pinion 38 are 
also preloaded. 

Subsequently, the fully assembled and preloaded differential assembly module 20 is 
mounted to the support beam member 2 by fastening the differential carrier frame member 22 
to the rear mounting surface 8r of the support beam member 2 so that the neck portion 24 of 
the differential carrier frame member 22 extends trough the opening 10 in the central plate 
section 4 of the support beam member 2 and the distal end of the pinion shaft 38b of the drive 
pinion 38 of the differential assembly module 20 extends through the opening 48 in the front 
cover 46. In this position, the front flange collar 49a of the front cover 46 is juxtaposed to the 
annular flange member 52 of the neck portion 24 of the differential carrier frame member 22. 
More specifically, the mounting flange portions 30a and 30b of the differential carrier frame 
member 22 are fastened to the rear mounting surface 8r of the enlarged, central plate section 
8c of the C-channel body 8 of the support beam member 2 by threading of the bolts 21 
inserted into the mounting holes 31a and 31b in the differential carrier frame member 22 and 
the mounting holes 9 to extend through the central plate section 8c of the body 8, and are 
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threaded with the complementary nuts on the opposite side of the central plate section 8c, thus 
fastening the differential carrier frame member 22 to the central plate section 4 of the beam 
member 2. 

Alternatively, if the central plate section 8c of the body 8 of the support beam member 
2 is provided with the plurality of the threaded studs extending rearwardly from the rear 
mounting surface 8r of the central plate section 8c, the differential carrier frame member 22 is 
mounted to the central plate section 4 of the beam member 2 by the threaded studs extending 
through the moxmting holes 31a and 31b in the differential carrier frame member 22, and 
fastened to the central plate section 4 of the beam member 2 with the complementary nuts. 

Then, the front flange collar 49a of the front cover 46 is fastened to the annular flange 
member 52 of the neck portion 24 of the differential carrier frame member 22 by a plurality of 
screws 47 extending through the through holes 49' of the front flange collar 49a of the front 
cover 46 and threaded into the threaded holes 54 in the annular flange member 52 of the neck 
portion 24 of the differential carrier frame member 22. 

Afterward, the rear cover 40 is fastened to the axle support beam member 2 to cover a 
rear part of the differential assembly module 20 extending in a rearward direction from the 
central plate section 4 of the support beam member 2. More specifically, the rear cover 40 is 
placed over the rear part of the differential assembly module 20 so that the mounting flange 
43 of the rear cover 40 is juxtaposed to the rear mounting surface 8r of the central plate 
section 8c of the C-channel body 8 of the support beam member 2. Subsequently, the rear 
cover 40 is fastened to the rear mounting surface 8r of the central plate section 8c of the body 
8 by the plurality of the screws 41 extending through the corresponding through holes 43' in 
the mounting flange 43 of the rear cover 40 and threaded into the mounting holes 1 1 in the 
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central plate section 8c of the body 8. 

Next, the axle shaft members 14a and 14b inserted into the arm sections 6a and 6b of 
the support beam member 2 in an inward direction through the holes 42 in the rear cover 40 
into a positive engagement with side gears of the differential gear mechanism of the 
5 differential assembly module 20 within the differential case 34. 

It will be appreciated by those skilled in the art that altematively the front cover 46 
may secured to the central plate section 8c of the body 8 of the support beam member 2 after 
the differential assembly module 20 is fastened to the support beam member 2. 

Therefore, the axle assembly in accordance with the present invention represents a 
10 novel method for assembling the drive axle assembly of a motor vehicle including the support 
beam member having the substantially flat central plate section and two opposite arm sections 
axially outwardly extending from the central plate section, the differential assembly module 
secured to the flat central plate section of the support beam member, and two opposite axle 
shaft members outwardly extending from the differential assembly module and rotatably 
15 supported by the arm sections in a spaced relationship with respect to the central plate section 
of the support beam member. 

The foregoing description of the preferred embodiments of the present invention has 
been presented for the purpose of illustration in accordance with the provisions of the Patent 
Statutes. It is not intended to be exhaustive or to limit the invention to the precise forms 
20 disclosed. Obvious modifications or variations are possible in Ught of the above teachings. 
The embodiments disclosed hereinabove were chosen in order to best illustrate the principles 
of the present invention and its practical application to thereby enable those of ordinary skill 
in the art to best utilize the invention in various embodiments and with various modifications 
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as are suited to the particular use contemplated, as long as the principles described herein are 
followed. Thus, changes can be made in the above-described invention without departing 
from the intent and scope thereof. It is also intended that the scope of the present invention be 
defined by the claims appended thereto. 



18 



